In the anaerobic treatment step, the energy potential of the wastewater stream can be used for biogas production, without considering the carbon demand of a downstream nitrogen elimination step. The deammonification process enables the anaerobic reactor to be operated in a fashion that is optimized for biogas generation. If there are any anaerobically non-degradable wastewater constituents -and also in the event of the anaerobic reactor being affected by failures in operation -it may be necessary to implement another carbon elimination step.
In the last few years, South-East Asia has experienced strong economic growth leading to an increasing number of industrial zones and higher demand for energy. The growth rate of the energy consumption is more than 11 % p.a. in Vietnam only. Along with the higher energy consumption, increasing industrial production has a severe environmental impact (pollution of water bodies, greenhouse gas emissions). In a jointproject funded by the Federal Ministry of Education and Research (BMBF) called AKIZ, a system for the treatment of wastewater from fish and seafood processing industry is to be developed and evaluated.
The energy consumption and production values calculated for the proposed combined treatment system are shown in Table 3 . The utilization of DAF unit leads to a smaller C/N ratio in the wastewater stream. This reduces energy recovery through biogas, while energy consumption for nitrogen removal doesn't decrease by the same amount.
For the shown example the combination of anaerobic treatment with an energy efficient nitrogen removal system, allows a positive energy balance to be attained for the overall treatment system (Tab. 2). Without pre-treatment by Dissolved Air Flotation (DAF), the energy recovery potential is even higher. The whole potential can only be utilised, when co-generation's off heat it used for cooling. Taking the expected growth of the Vietnamese economy and fish production industry into consideration, the energy input required for the treatment of fish-processing wastewater can be minimized, with the technology presented.
The data in shown in * 2 % non-biodegradable ** efficiency of co-generation unit: 35 % electricity, 50 % heat, *** electricity eq uivalent, efficiency of adsorption refrigerator: 65 % of heat, efficiency of compression refrigerator: 140 % of electricity.
In the fish-processing industry a lot of process steps are executed depending on the end-product. Fish production for human use includes mainly skinning, washing and filleting, besides transportation, weighing and other operations. Most of the wastewater is produced in washing processes. As the material is of organic origin, the wastewater is mainly polluted with lipids and proteins. Depending on the raw material and the end-product, the organic pollution can vary significantly between sites. Water usage efficiency is the main reason for variety in pollutant concentra tion.
